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(Partial Translation from column 12, line 27 to column 14, line 24) 

Next, switching of the communication of each piston internal chamber 8 
5 relative to the connection ports 11, 12 in the variable displacement type fluid pressure 
machine according to the embodiment will be described. 

Here, now it is assumed that the fluid pressure machine is operated as the 
pump, and the fluid outletyinlet port 2 and the connection port 11 serve as the low 
pressure side, and the fluid outlet/inlet port 3 and the connection port 12 serve as the 

10 high pressure side. Then, when the rotatable shaft 5 Is rotated along with the torque 
plate 6 by, for example, the motor (not shown) in the direction of the arrow X, the 
cylinder block 9 is synchronously driven to rotate in the direction of the arrow X by 
the fluid pressure and the rotation of the connecting rod 22. At this time, due to the 
tilt of the axis L, each corresponding piston 10, which is placed in the first area I, is 

15 - progressively pulled outward from the corresponding cylinder bore 7 upon the 
rotation while each corresponding piston 10, which is placed In the second area II, is 
progressively pushed into the corresponding cylinder bore 7 upon the rotation. Thus, 
the volume of each corresponding piston chamber 8, which is passing the first area I 
and is communicated with the low pressure connection port 11, is progressively 

20 increased. At the same time, the volume of each corresponding piston chamber 8, 
which is passing the second area II and is communicated with the other high 
pressure connection port 12, is progressively reduced. Due to the above volume 
changes, the working fluid is drawn through the one outiet/lnlet (low pressure) port 2 
while the working fluid is discharged from the other outietyiniet (high pressure) port 

25 3, thereby, implementing the pump function. 

At tiie time of shifting the communication of each piston internal chamber 8 
relative to the connection ports 11, 12, the rotational drive mechanism 36 is 
operated. Thereby, the port block 26 is rotated together with the connection ports 
11, 12, which are opened in tiie valve surface 13 of the port block 26, and is placed 

30 in the displaced position, which is displaced by the corresponding angle that 
corresponds to the fluid pressure of the high pressure working fluid discharged by the 
pump (this rotational angle is indicated by a in FIG. 3). Thus, the switching timing of 
the communication of each piston internal chamber 8 between the connection ports 
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11, 12 is slightly delayed by ttie above displacement angle in the rotational direction 
X. However, when the connection ports 11, 12 are rotated and displaced in the above 
described manner, the opening end of the high pressure connection port 12 and the 
opening end of the low pressure connection port 11 emerge at the further spaced 
5 point, which is spaced from the neutral position thereof relative to the respective 
piston internal chambers 8, which are communicated with the corresponding one of 
working fluid passages 25, 26 opened to the valve surface 13. That is, at the time of 
shifting the communication state of each piston internal chamber 8 from the high 
pressure connection port 12 to the low pressure connection port 11, the piston 

10 internal chamber 8 is communicated to the low pressure connection port 11 after the 
transition state where the volume thereof is temporarily slightly increased to 
temporarily reduce the pressure while being closed with the land 29. In contrast, 
when the communication state is shifted from the low pressure connection port 11 to 
the high pressure connection port 12, the piston internal chamber 8 is communicated 

15 to the high pressure connection port 12 after the transition state where the volume 
thereof is temporarily slightly reduced to temporarily increase the pressure while 
being closed with the land 30. That is, when the working fluid in each piston 
chamber 8 is instantaneously sealed by the land 29, 30 between the connection port 
11 and the connection port 12, the sealed pressure Is actively changed though the 

20 compression of the working fluid according to the degree of the compression of the 
working fluid, and thereby the sudden pressure change does not occur at the time of 
shifting the piston internal chamber 8 to either one of the connection port 11, 12. As 
a result, the smooth pressure change is guaranteed- Since the smooth connection 
port switching is achieved, it is possible to appropriately alleviate generation of the 

25 vibration and the noise, which are otherwise caused by the rapid pressure change. In 
the connection port switch mechanism, along with the port block 26, the amount of 
the rotational displacement of the connection port 11 and the amount of the 
rotational displacement of the connection port 12 are Increased and decreased In 
proportional to the working fluid pressure of the machine. Thus, the most 

30 appropriate amount of the rotational displacement of the connection port 11 and the 
most appropriate amount of the rotational displacement of the connection port 12 for 
alleviating the abrupt pressure change can be always provided without deteriorating 
the pump characteristics in response to the pressure difference between the 
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connection port 11 and the connection port 12. 

The above description was made for the pump operational state of the 
machine. However, the same advantages can be achieved in the case of motor 
operational state of the machine. That is, similar to the above description, in the 
5 motor operational state, the connection port 11 on the right side of FIG. 3 is 
communicated with the low pressure port, and the connection port 12 on the left side 
of RG, 3 Is communicated with the high pressure port. Then, the rotatable shaft 5 is 
rotated by the fluid pressure in the direction opposite from the direction of the arrow 
X. In this way, each volume increase side piston chamber 8 and each volume 

10 decreasing side piston chamber 8 are reversed relative to those of the pump 
operational state of the machine. At the time of shifting the communication state of 
each piston internal chamber 8 from the high pressure connection port 12 to the low 
pressure connection port 11, the piston internal chamber 8 is communicated to the 
low pressure connection port 11 after the transition state where the volume thereof is 

15 temporarily slightiy increased to temporarily reduce the pressure while being closed 
with the land 30. In contrast, when the communication state is shifted from the low 
pressure connection port 11 to the high pressure connection port 12, the piston 
internal chamber 8 is communicated to the high pressure connection port 12 after the 
transition state where the volume thereof is temporarily slightly reduced to 

20 temporarily increase the pressure while being closed with the land 29. 
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